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FLUORGALKOXY~SUBSTITOTED BENZAMIDES AND THEIR USE AS
CYCLIC NUCLEOTIDE DROSPEODTESTERASE INHTEITORS

Field of application of the invention

The dnvention relates to novel f£luorcalkoxy-
5  substituted benzamides, which are used in the pharma-
ceutical indugtry for the production of medicaments.

-

Known technioal backaground
International Patent Application W0S82/12861

dagoribes benzamides having PDE-inhibiting propsrties.
10 International Patent Application WO093/25517 discloses
' trisubstituted phenyl derivatives as gelective PDE-IV
inhibitorsg. International Patent Application W094/02465
describes inhibitors of ¢«-AMP pheosphodiesterase and of

TNF.

15 Description of the invention

It has now bsen found that the bemzamides which
are described in greater detall below, which differ from
the previocusly published compounds in particular by the
fluoroalkoxy substitution in the 3~ or 4-pogition on the

20  benzamide, have surpriging and particularly advantageous
properties.

The invention thus relates to compounds of the
formula I {8ss enclosed formula gheet), in which
one of the pubstituents Rl and R2 ig hydrogen, 1-6C-

a5 alkoxy, 3-7C~cycleoalkoxy, 3-7C-cyeclealkylimethoxy,
benzyloxy or 1-4C-alkoxy which i1s completely or
partially substituted by Ffluorine, and the other iz
1-4C-alkoxy which is completely or partially substi-
tutgd by fluorine, and
30 R3 iz phenyl, pyridyl, phenyl which is substituted by
R31, R32 and R33 or pyridyl which is substlituted by
R34, R35, R36 and R3I7, where
R31 i3 hydroxyl, halogen, cvano, ocarboxyl, tri-
fluoromethyl, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-
35 alkoxycarbonyl, 1-4C-alkylcarbonyl, 1«4C-alkyl-~
carbonyloxy, anino, Mono- oY di~1~4C-alkylamino
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or l-4C-alkylearbonylamino,
R3Z 4is hydrogen, hydroxyl. halogen, amino, tri-
fluoromethyl, 1-4C-alkyl or 1-4C-alkoxy,
R33 ig hydrogen, halogen, L-4C-alkyl or 1-4C-
5 alkoxy,
R34 4ig hydroxyl, halogen, cyanc, csrboxyl, 1-4C-
alkyl, 1-4C-alkoxy, 1-4C-alkoxyoarbonyl ox

amino, - .
R35 ig hydrogen, halogen, amino or 1-4C-alkyl,
10 R36 is hydrogen or halogen and

R37 is hydrogen or halogen.
the sgalts of these compoundg, and the N-oxldes of the
pyridines and their salts.
One embodiment {embodiment a) ©of the invention
15 are compounds of the fcrmul.a. I, in whinh
one of the gubgtituents Rl and R2 is hydrogen, 1-60-
alkoxy, 3-7C-~oycloalkoxy, 3I~7C-gycloalkylmethoxy,
benzyloxy or L-4C-alkoxy which iz completely or
partially substituted by fluorine, and the other is
20 1-4C-alkoxy which ig completely or partially substi-
tuted by fluorine, and
R3 ig phenyl, pyridyl, phenyl which is substituted by
R31, R32 and R33 or pyridyl which is substituted by
R34, R35, R36 and R37, where '
25 R31 ie hydroxyl, halogen, cyang, carboxyl, tris
fluoromabhyl, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-
alkoxyecarbonyl, 1-4C~alkylearbonyl, 1-40-alkyl -
carbonyloxy, amino, mono- or di-1-4C-alkylamino
ox l-4C~alkylecarbonylamino,
30 R32 'is hydrogen, hydroxyl, halogen, amino, &trxi-
fluoromethyl, 1-4C-alkyl or 1~4C-alkoxy,
R33 dis bhydrogen, halogen, 1-4C-alkyl or 1-4C-

alkoxy,

R34 4is hydroxyl, halogen, cyant, darboxyl, L-4C-

35 alkyl, l-4C-alkexy, I1-4C-alkoxycarbonyl or
anino,

B35 18 hydrogen, halogen, amino or 1-4C-alkyl,
R36 is hydrogen or halogen and
R37 18 hydrogen or halogen,
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the salts of these compounds, and the N-oxides of the
pyridines and their salts, where thope compounds avre
excluded in which R1 is 1-4C-alkoxy which iz completely
or partially substituted by Eluorine and R2 is 3-7C-
cycloalkoxy.

A further embeodiment (embodiment b} of the
invention are compounds of the formula I, in which either
Rl des 1-4C-alkoxy which is completely or partially
gubstituted by fluorins and
10 R2 ip methoxy.,

i

or
Rl is hydrogen, 1-6C-alkeoxy, 3~7C-cycloalkoxy, 3~7C-
cyclealkylmaethoxy, benzyloxy oxr 1-4C-alkoxy which is -
completely or partially substituted by fluorins and
15 R2 iz methoxy which iz completely or partially
subatituted by fluorine,
o
R1 ig 3-7Ce-ocyvoloalkoxy, 3~7¢~cycloalkylmethoxy or
benzyloxy and
20 R2 iz 1-4C-alkoxy which 1is completely or partislly
substituted by Eluorine,
or
Rl  is l-4C-alkoxy which i1z completely or partially
subgtituted hy fluorine and
25 R2 ig 3-7C~oycloalkylmesthoxy or benzyloxy,
and
R3 iz phenyl, pyridyl, phenyl which is substituted by
R31, R32 and R33 or pyridyl which is substituted by
R34, R35, R36 and R37, wherse
30 R31 'is hydroxyl, halogen, cyano, carboxyl, tri-
fluoromethyl, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-
alkoxycarbonyl, 1-4C-alkylecarbonyl, 1-4C-alkyl-
carbonyloxy, amino, mono~ o di-~1-4C-alkylamine
or 1-4C-alkylearbonylamina, '
35 R32 is hydrogen, hydroxyl, halogen, amino, txi-
fluoromethyl, 1-4C-alkyl or 1-4C-alkoxy,
R33 4is hydrogen, halogen, 1-4C-alkyl or 1-4C-
alkoxy,
R34 ig hydroxyl, halogen, cyano, aarboxyl, 1-4C-
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alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl or
amino,
R35 4ig hydrogen, halogen, amino or 1-4C-alkyl,
R3§ dis hydrogen or halegen and
5 R37 is hydrogen or halogen,
the salts of these compounds, and the N-oxides of the
pyridines and their salts.
1-6C-Alkexy iz a padical which, in sddition to
the oxygen atom, contains a straight-chain or branched
10 alkyl radical having 1 to 6 carbon atoms. Alkyl radicals
having 1 to § garbon atoms which may be mentioned in this
context are, for example, the hexyl, ischexyl {2-methyl-
yentyl), nechexyl (2,2-dimethylbutyl), pemtyl, iscpentyl
(3-methylbutyl), neopantyl (2,2-dimethylpropyl}, butyl,
1s ipobutyl, sec-butyl, tert=butyl, propyl, isopropyl, sthyl
and methyl radicals.
3-7C¢-Cycloalkoxy is, for example, cyclopropyloxy,
cyclobutyloxy, cvalepentylaxy, cyelobexyloxy and eyclo-
heptyloxy, of which ecyolopropyloxy, coyelobutyloxy. and
20 cyoclopentyloxy are preferred.
3-7C-Cycloalkylmethoxy ig, for example, ocyclo-
propylmethoxy, cyclobutylmethoxy, cyolopentyimethoxy,
cyelohexylmethoxy and cyclohaeptylmethoxy, of which
eyclopropylmethoxy, cyclobutylmethoxy and cyclopentyl-
25 methoxy are preferred.
1-4C-Alkony which is completely or partizlly
gubgtituted by fluorine is, for example, the 1,2,2-
trifluereethoxy, the 2,2,3,3,3-pentafluoropropoxy, the
perfluercethoxy and in pavticular the 1,1,2.2-tetra-
3¢ fluorcsethoxy, the'triflucrumethoxy, the 2,2,2-txiflucro~
ethoxy and the difluoromethoxy radical.
Halogen within the meaning of the present inven-
tion is bromine, chlorine and fluorine.
1-4C-alkyl ie a straight-chain or branched alkyl
35 radical having 1 to 4 carbon atoms., Examples are the
butyl, isobutyl, gec-hutyl, tert-bubyl, propyl,
isopropyl, ethyl and methyl radicals.
1-4C-alkoxy is a radical which, in addition to
the oxygen atom, containg one of the abovementioned 1-4C-
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alkyl radiecals, Examples are the methoxy and the ethoxy
radicals.

1-4C-alkoxycarbonyl ig a carbonyl group to which
vne of the abovementioned 1-4C-alkoxy radicals is bonded,

5 Examples are the methoxycarbonyl (CH,0-CO0-} and the

ethoxyearbonyl radical (CHyCH,0-C0-),

1-40-alkylicarbonyl ig a carbonyl group to which
one of the sbovementioned 1-4C-alkyl radicals is bonded,
An example is the acetyl radical (CH,00-).

10 1-4¢-aAlkylearbonyloxy radicals contain, in
addition to the oxygen atom, one of the abovementioned
1-4C-alkylearbonyl radicalg. An example ig the acetoxy
radical (CH,C0-0-}.

Mono- oy di-l-4C-alkylamine radicals are, for -

15 gxample, the methylamine, the dimethylamine and the
diethylamine radicals.

A 1-4C-alkylcarbonylamine radical is, Eor
example, the acetamido radical (-NH-CO-CH,}.
Exemplary phenyl radisalsg subgbituted by R31L, R32

20 and R33 are the radicale 2-acetylphenyl, Z-smincphsnyl,
2-bromopbenyl, Z-chloropbhenyl, 2,3-~dichlorophenyl, 2,4~
dichlorophenyl, 4-diethylamino-2-methylphenyl, 4-brome-2-
trifluorcmethyliphenyl, 2-~carboxy-~-3-chloropbenyl, 3.5«
dichloro-2-hydroxyphenyl, 2—bromo—&—carboxyﬁs~hydfoxy~

25 phenyl, 2Z,6-dichlorophenyl, 2,5-dichlorcphenyl, 2.4,6-
trichlorepbenyl, 2,4,6-trifluorophenyl, 2,6~dibrono-
phenyl, 2~gyanophenyl. 4~oyanc-2-fluorophenyl, 2-fluoro-
phenyl, 2,4~-difluorophenyl, 2,6-difluorophenyl, 2~chloro-
6-fluorophenyl, 2-hydroxyphenyl, 2-hydrexy-s&-methoxy-

30 phenyl, 2,4-dihydroxyphenyl, 2-methoxyphenyl, 2,3-di-
methoxyphenyl, 2,4-dimethoxyphenyl, 2,6-dimethoxyphenyl,
2-dimethylamineophenyl, 2-methylphenyl, 2-chloxo-~-6-methyl-
pheayl, 2,4-dimethyliphenyl, 32,6-~dimethylphenyl, 2,3-
dimethylphenyl, 2-msthoxycarbenylphenyl, 2-triflucro-

3k methylphenyl, 2, 6-dichloro-4-methoxyphenyl, 2, 6~-dichloro-
4-cyanophenyl, 2,6~dichloro-4-aminophenyl, 2.6-dichloro-
4-methoxveoarhonylphenyl, 4-acebylamine-2,86-dichilorophenyl
and 2,6-dichloro-~4-ethoxycarbonylphenyl.

Exemplary pyridyl radicals substituted by R34,
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R35, R36 and R3Y are the radicalsg 3,5-dichloropyrid-4-yl,
2,6~diaminopyrid-3-vl, 4-aminepyrid-3-yl, 3-methylpyrid-
2-yl, 4-methylpyrid-2-yl, b-hydvoxypyrid-2-yl, 4-c¢hloro-
pyrid-3-yl, 3-chloropyrid-2-yl, 3-ghloropyrid-4-vyi,
2-chloropyrid-3-yl, 2,3,5,6-tetraflucropyrid-4-yl, 3,5-
dichloro-2,6~-difluoropyrid-4.yl, 3,S5-dibromopyrid-2-y1,
3,5-dibromopyrid-4-vl, 3,5-dichloropyrid-4-vi, 2,8~
dichlorepyrid-3-yl, 3,5-dimethylpyrid-4-yl, 3-chloro-
2,5,6-trifluoropyzrid-4-yl and 2,3,5-trifluoropyrid-4-yl,

Suitable salts for compounds of the formulas I -
depending on substitution - are all acid addition salts.
but in particular all salts with bapes. Partioular
mention masy be made of the pharmacologically tolerable -
inorganic and organic acids and bases customarily used in
pharnacy. Pharmacologically intolerabhle salts, which can
be cbtained, fox example, as process products during the
preparation of the compounds according te the invention
on  an industrial socale, are oconverted into pharma-
cologically tolerable szlts by processes known to the
person skilled in the art. These suitable are, on the sne
hand, watar-soluble and water-inscoluble amid addition
salts with acids such ag, for example, hydrochloric acid,
hydrobromic acid, phesphoric acid, nitric acid, sulphuric
acid, acetic acid, citric acld, 'D-gluconic acid, benzole
acid, 2-{4-hydroxybenzoyl)benzele acid, butyric acid,
sulphogalicylic acid, malelec acid, laurie acid, malic
acid, fumaric acid, succinic acld, oxalic aeid, tartaric
seid, embonic acid, stearic acid, toluenesulphonic acid,
methanegulphonic acid, or 3-hydroxy-~2-naphthoic acid, the
acids being employed in salt preparation - depending on
whether a mono- or polybasic acid i3 concerned and
depending on which salt is desired - in an squimolar
gquantitative ratio or one differing therefrom.

On the other hand, salts with bases are especial-
ly alzo suitable. Examples of basic saltsz are lithium,
sodium, potassium, calecium, aluminivum, magoesium, tita-
nium, ammonium, meglumine or guanidinium salbs, here,
too, the bases being employed in salt preparation in an

equimolar gquantitative ratic or one differing therefrom.
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Compounds of the formula T to be emphagized are
those in which
one of the subgtituents R1 and R2 is 1-4C-alkoxy, 3I-50~
oycloalkexy, 3-5C-cycloalkylmethoxy, benzyleoxy or
5 l-4C-alkoxy which ig completely or partially substi-
tuted by fluorine, and the other is 1-4C-alkoxy
which is completely or partially substituted by
fluorine, and -
R3 is phenyl, pyridyl, phenyl substituted by R31, R32
10 and R33 or pyridyl substituted by R34, R35, R36 and
R37, where
R3IL is halogen, oyano, carboxyl, 1-4C~-alkvl, 1-48-
alkoxy or l-4C-alkoxycarbonyl,
R32 ig hydrogen, halegen, L-4C-alkyl or 1-40-
15 alkoxy,
R33 dis hydrogen, halegen, 1-4C-alkyl or 1-4C-
alkoxy, '
R34 4ig balogen or 1-4C-alkyl,
R35 is hydrogen or halogen,
20 R36 is hydrogen or halogen and
R37 is hydrogen or halogen,
the salts of these compounds, and the N-oxides of the
pyridines and their malts.
Compounda of the formula I of smbodiment a which
25 are to bs emphasized are those in which :
one of the substituents R1 and R2 is 1-4C-alkoxy, 3-50-
cycloalkoxy, 3-5C-cycloalkylmethoxy, benzylexy or
l-4C-alkoxy which iz complately or partially substi-
tuted by fluorine, and the other ig i-4l-alkoxy
30 which is completely or partially substiputed by
fluorine, and
R3 ia phenyl, pyridyl, phenyl substituted by R31, R32
and R33 or pyridyl substituted by R34, R35, R36 and
R27, where
35 R31 is halogen, ayano, carboxyl, l-4C-alkyl, 1-4C-
alkoxy or l-4C-alkoxycarbonyl,
R32 ig hydrogen, halogen, 1-4C-alkyl or 1-4C-
alkoxy,
R33 is hydrogen, halogen, I1-4C-alkyl or 1-4C-
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alkoxy,

R34 is halogen or 1~4C-alkyl,
R385 is hydrogen or halogen,
R36 is hydrogen or halogsn and
5 R37 is hydrogen or halogen,
the salts of these compounds, and the N-oxides of the
pyridines and thelr salts, where those compounds are
excluded in which RI is l-4C-alkoxy which is completely
or partially substituted by £luorine and R2 is 3-5C-
10 cycloalkaxy,
Compounds of the formula I of embodiment kb which
ara to be emphasized are those in which eithar
Ri is 1«4C-alkoxy which ig completely or partially -
substituted by fluorine and
15 R2 iz methoxy,
ow
R1 is 1-4C-alkoxy, 3-5C-aycloalkoxy, 3-5Q-cyeloalkyl-
methoxy, benzyloxy or 1l«4C-alkoxy which is complete-
ly or partially substitubted by fluerine and
20 R2 iz methoxy which i1s completely or partially
subgtituted by fluorine,
oL
Rl  im 3-BC-cycleoalkoxy, 3-5C-eycloalkylmethoxy or
benzyloxy and
25 R2 ig 1-4C-alkoxy which iz completely or partially
subgtituted by £luorine,
or
R1 is 1-4C-alkoxy which i completely or partially
substituted by fluorine and
30 R2 is 3-5C-cycloalkylmethoxy or benzyloxy
and
R3 is phenyl, pyridyl, phenyl substituted by R31, R32
and R33 or pyridyl substituted by R34, R35, R36 and
R37, where
35 R31 i3 halogen, cyano, carboxyl, 1-4C-alkyl, 1-4C-
alkoxy or l-4C-alkoxycarbouyl,
R32 is hydrogen, halogen, 1-4C-alkyl or 1-4C-
alkoxy,
R33 is Thydrogern, halogen, 1-4C-alkyl or 1-4C-
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alkoxy,
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R34 is halegen ox l-4C-alkyl,
R35 iz hydrogen or halogen,
R36 is hydrogen or halogen and
R37 is hydrogen or halogen,
the szalte of these compounds, and the N-oxides of the
pyridines and their salts.
Compounds of the formula I which are particonlarly
to be emphagized are those in which
one of the gsubstituents Rl and R2 isg 1-4C~alkoxy., 3-5C-
gycloalkoxy, 3I-50-qyoloalkylmethoxy, benzyloxy or
1-4C-alkoxy which ig completely or partially substi-
tuted by f£fluorine, and the other iz 1-4C-alkoxy .
which iz completely or peartially substituted by
fluorine, and

R3 ig 2-bromophenyl, 2,6-dichloro-4-ethoxyoarbonyl-
phenyl, 2, 6-dimethaoxyphenyl, 4-cyano-2~flusraephenyl,
2.,4,6-triflucrophenyl, 2-chloro«6~mathylphenyl, 2,6~
dimethylphenyl, 2,6-difluorophenyl, 2,6-dichloro-
phexyl, 3,5-dichloropyrid-4-yl, 3-methylpyrid-3-vyl,
2-ghloropyrid-3-yl, 3,5-dibromopyrid-2-yl, 2,3,5,6-
tetrafluoropyrid-4-vyl, 3-chloro-2,5,6-trifluoroe-
pyrid-4-yl, 3,5-dichloro-2,6-diflucropyrid-4-yl or
2,6-dichloropyrid-3-vl,

the salts of these compounds., and the N-oxides of the

pyridines and their salts.
Compounds of the formulas I of embodiment a which
are particularly to be emphagized are those in which
one of the subgtituentg Rl and R2 ig 1-4C-alkoxy, 3-5(-
cyeloalkoxy, 3~5C~oycloalkylmethoxy. benzyloxy or
1-4C-alkoxy which ig completely or partially gubgti-
tuted by £fluorine., and the other i 1-4C-alkoxy
which is completely or partially substituted by
fluorine, and

R3 iz 2-bromophenyl, 2,6-dichloro-4-ethoxycarbonyl-
phenyl, 2,6-dimethoxyphenyl, 4-cyanoc-2-£luorophenyl,
2,4,6-trifluorophenyl, 2-chloro-6-methylphenyl, 2,6~
dimethylphenyl, 2,6-diflucrophenyl, 2,6-dichloro-
phenyl, 3,5-dichloropyrid-4-yl, 3-methylpyrid-2-v1,
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2-¢chloropyrid-3-yl, 3,5-dibromopyrid-2-yl, 2,3,5,6-
tetrafluoropyrid-4-yl, 3-chloro-2,5,6~trifluoro-
pyrid-4-yl, 3,5-dichloro-2,6-difluoropyrid-4-yl ox
2,6-dichleropyrid-3-v1,

-3 the salts of these compounds, and the N-oxides of the
pyridines awd theiyr salts, where thome compounds are
excluded in which Rl is 1-4C-alkoxy which is completely
or partially substituted _by £luorine and R2 is 3-5C-
oycloalkony.

10 Compounds of the formula T of enbodiment b whieh
are particularly &to be emphasized are those in which
eithar
Rl ig 1-4C-alkoxy which iz completely or partially .

substituted by fluorine and

15 R2 ig methoxy,
or
R1 is 1l-4C-alkoxy, 3-5C-ayclealkoxy, 3-5C-eycloalkyl-

methoxy, benzyloxy or 1-4C-alkoxy which iz complete-
ly or partially substituted by fluorine and

20 R2 is methoxy which is completely or partially

substltuted by fluorine,

or

Rl is 3-5C-cyeloalkoxy, 3-5¢~pycloalkylmethoxy ox
benzyloxy and

25 R2 ig 1-4C-alkoxy which i completely or partially

substituted by fluorine,

or

Rl is 1-4C-slkoxy which is completely or partially
substituted by fluorine and

30 RZ is 3-BC-eycloalkylmethoxy or benzyvloxy and
R3 ig 2-bromophenyl, 2,f6-dichlorco-4-ethoxyecarbonyl-

phenyl, 2, 6-dimethonyphenyl, 4-cyano-2-f£luorophenyl,
2:,4,6-trifluorophenyl, 2-chloro-s-methylphenyl, 2,6~
dimethylphenyl, 2,6-diflucrophenyl, 2,6-dichloro-

35 phenyl, 3,5-dichloropyrid-4-yl, 3-methyipyrid-2-vi,

2-~ohloropyrid-3-yl, 3,5-dibromopyrid-2-yl, 2,3,5,6~
tetrafluoropyrid-4-vl, 3-ohloro-2,5,6-trifluoro~
pyrid-4-yl, 3,5-dichloro-2,6-difluoropyrid«4-yl or
2,6-dichloropyrid-3-y1,
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the salts of these compounds, and the N-oxides of the

pyridines and their salis.

Praferred compounds of the formula I are, on the
one hand, those in which
5 Rl is difluoromethoxy,

R2 iz methoxy, ethoxy, isopropoxy, igobutexy, cyolo~
pentyloxy, cyclepropylmethoxy., coyelobutylmethoxy,
difluoromethoxy or 2,2,2-triflucroethoxy and

R3 iy 2-bromophemyl, 2,6-dichlerc-4-ethoxycarbonyl~

10 phenyl,Z,S—dimethoxyphenyl,4-cyanu-2~f1uorcphanyl,
2,4,6-triflucrophenyl, 2-chloro-&-nathylphenyl, 2,6~
dimethylphenyl, 2,6-diflucrophenyl, 2,6-~dichloro-
phenyl, 3,5-~dichloropyrid-4-yl, 3~methylpyrid-2-y1,
2-chloropyrid-3-yl, 3,5-dibromopyrid-2-v1l, 2,3,5,6« -

15 tetrafluoropyrid-4-v1, 3-¢hlore-2,5,6~trifluoro-
pyrid-4~yl, 3,5-dichloro-2,6-difluoropyrid-4-yl or
2,6-~dichloropyrid-3-v1,

the salts of these compounds, and the N-oxides of the

pyridines and their salts.

20 Preferred compounds of the formula I are, on the

other hand, those in which '

Rl is methoxy, n-propoxy, n-butoxy, cyclopropylmethoxy
or 2,2,2-trifluoroethoxy,

R2 isg difluarcﬁethmxy and

25 R3 is 2-bromophenyl, 2,6-dichloro~4-ethoxycarbonyl -
phenyl, 2, 6-dimethoxyphenyl, 4-cyanoc-2-fluorophenyl,
2,4,6-trifluorophenyl, 2-chloxe-§&-methylphenyl, 2, 6-
dimethylphenyl, 2,6-difluorcphenyl, 2,6-dichloro-
phenyl, 3,5-dichloropyrid-4-yl, 3-methylpyrid-2-vyi,

30 2-chloropyrid-3-yl, 3,5-dlbromopyrid-2-vl, 2,3,5,6-
tetrafluoropyrid-4-vl, 3-chlore~2,5,6~trifluoro~
pyrid-4-yl, 3,5-dichloro-2,6-diflucropyrid-4-vl or
2, 6-dichloropyrid-3-v1, |

the salts of these ocompounds, and the N-oxides of the

35 pyridines and their galts. '

Preferred compounds of the formula I of embodi-
ment a ares, on the one hand, those in which

R1 ig difluoromethoxy,

R2 im methoxy, ethoxy, ilsopropexy, isebutaxy, cyclo-
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propylmethoxy, cyclobutylmethoxy, difluoromethoxy oo
2,2,2~-trifluorcethoxy and
R3 iz 2-bromophenyl, 2,6-dichlers-4-ethexycarbonyl-
phenyl, 2, 6-dimethoxyphenyl, 4-cyano-2-fluorophenyl,
5 2:4,6-trifluorophenyl, 2-chloro-6-methylphenyl, 2,6~
dimethylphenyl, 2,6-difluorcphenyl, 2,6-dichloro-
phenyl, 3,5-dichloropyrid-4~yl, 3-methylpyrid-2-v1,
2-chloropyrid-3-yl, 3.5~dibromopyrid-2~yl, 2,3,5,6«
tetrafivoropyrid-4-vl, 3-¢hlore-2,5,6-~teifluoro-
10 pyrid-4-vl, 3,B-dichloro-2,6-difluoropyrid-4-vl or
2,6~dichloropyrid-3-yl,
the malts of these compounds, and the N-oxides of the
pyridines and their salts,
: Preferred compounds of the formula I of embodi-
15 ment a are, on the other hand, those in which
Rl is methoxy, n-propoxy, n-butoxy, cyclopropylmethoxy
or 2,2,2-trifluoroethoxy,
Rz is difluoromethoxy and .
R3 ls 2-bromophenyl, 2,6-~dichlore-4-ethoxycarbonyl -
20 phenyl, 2, 6-dimethoxyphenyl, 4-cyana-2-~flusraphenyl,
2,4,6~trifluorophenyl, 2-chloro-6-methylphenyl, 2,6«
dimethylphenyl, 2,6-difluorophenvl, 2,6-dichloro-
' phenyl, 3,5-dichloropyrid-4-yl, 3-methylpyrid-2-yl,’
! 2-chloropyrid-3-y1, 3,5-dibromopyrid-2-vl, 2,3,5,6-
| 25 tetrafluoropyrid-4-vl, 3~chloxo-2,5,6-trifluoro-
l pyrid-4-yl, 3,5-dichloro-2,6-difluoropyrid~4-yl or
2,8-dichloropyrid-3-yl,
, the salts of these compounds, and the N-oxides of the
! pyridines and their salts.
30 Preferred compounds of the formula T of embodi-
ment b are, on the one hand, those in which

R1 is difluoromethoxy,
R2 is methoxy, ecyclopropylmethoxy, ayolebutylme thoxy oxr
diflucromethoxy and
35 R3 is 2-bromophenyl, 2,6~dichloro-4-ethoxycarbonyl -~
phenyl, 2, § ~dimethoxyphenyl, 4~cyano-2-£ lucrophenyl.,
2,4.6~trifluorcophenyl, 2~chloro~6-methylphenyl, 2,6~
dimethylphenyl, 2,6-difluorophenyl, 2,6-dichloro-
phenyl, 3,5-dichloropyrid-4-yl, 3-methylpyrid-2-vi,
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2-chloropyrid-3-yl, 3,;5-dibromopyrid-2-vi, 2,3,5,6-
tetrafluoropyrid-4-yl, 3-~ghlero~2,5,6~trifluoro-
pyrid-4-yl, 3,5-dichloro-2,6-difluoropyrid-4-yl or
2,86-dichloreopyrid-3-yl,
the salts of these compounds, and the N-oxides of the
pyridines and their salts.
Preferred compounds of the formula I of exmbodi~
ment b are, om the other hand, those in which
R1 is methoxy, n-propoxy, n-butexy, ecyclopropylmethoxy
or 2,2 .3-trifluoroethoxy, :

R2 ig difluoromsthoxy and

R3 iz 2-bromophenyl, 2,6-dichloro-4-ethoxycarbonyl-
phenyl, 2, 6 -dimethoxyphenyl, 4-cyans-2-£flusrophanyl,
2,4,6-trifluorcphenyl, 2=chloro-6-methylphenyl, 2,6-
dimethylphenyl, 2,6~diflucrophenyl, 2,6-dichloro-
phenyl, 3,5~dichloropyrid-4-yl, 3-methylpyrid-2-yl,
2-chlorgpyrid-3-yl, 3,5-dibromopyrid-2-vl, 2,3,5,6-
tetrafluoropyrid-4-vl, 3-¢hlero-2,5,6-trifluoro-
pyrid-4-yl, 3,5-dichloro-2,6-difluoropyrid-4-yl or
2,6-dichloropyrid-3-yl,

the salts of these compounds, and the N-oxides of the

pyridines and thelr salts.

The inventlon further relates to a process for
ths preparation of the compounds of the formuls I and
their salts, and of the N-oxidezs of the pyridines and
their wmaltsg. The process ls characterized in that com-
pounde of the formula IT (see enclosed formula gheet), in
which Rl and R2 have the meanings indicated above and X
is a sultable leaving group, are reacted with amines
R3-NH,, and in that, if desired, compounds of the for-
mula I obtained are then converted into their =salts
and/or pyridines obtained are converted into the N-oxides
and, if desired, then into the salts, or in that, if
desired, galts of the compounds of the formula I obtained
are then converted into the free compounds.

The perscon skilled in the arxt is famililesr with
guitable leaving groups X on the basis of his expert
knowledge. For example, suitable acid halides of the
formula II (X=Cl or Br} are used as starting materials.
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Ctherwise, the reaction is cfarriad cut, for example, as
degoribed in the fallowingi examples or im a manner
familiar per se to the persm{u skilled in the art {e.g. as
degeribed in  the Int:ernai‘.::’.anal Patent Application
WO 82/12881).

The N-ozidation is cérried ouf in a manner like-
wige familiar to the person gkilled in tha art, e.g. with
the aid of m~chloroperoxybengele acid in dichloromethane
at room temperaturs. The pergon skilled in the art i=s
familiar with the resction ci&itians which are necessaxry
for carrying out the processi on the basis of his expert

nowledga.

The substances a::t::::s;;ding te the invention are
igolated and purified in a er kuown per se, 8.¢. by
disgtilling off the solvent in vacuo and recrystallizing

the residues obtained from a guiitahle solvaunt or subject-
ing it to one of the customary purificstion methods, such
ag c¢olumn chromatography on iéa guitable support matexial.

Salts are obtained ﬁy dissolving the f£ree wvom-
pound in a puitable msolvent, Ee.g. in a shlorinated hydro-
carbon, sguch as methylene cf}loride or chloroform., or =
low molecular weight B.liphatiit: aleohol (ethanol, isoprop~
anol) which contains the dg‘sirad acld or. base, or to
which the desired acid or bake is then added. The salts
are obtained by filtering, reprecipitating, precipita:ting
with & non-golvent for the aéditimn galt or by evaporat-
ing the solvent. Salts obtained can be converted by
bagification or by aaidifyi(g into the fres compounds
which, in turn, can be conVerted imto salts. In thig
manner, pharmacolegically nzcn—tolerabla salts can be
converted inte pharmacologically tolerable salts.

The compounds of the formula ITI and the amines
R3-NH, are known, or can be prepared in a known manner.

The following examples lllustrate the invention
in grsater detail, without réstrictiﬁg it. The compounds
according to the invention an%i the starting compounds can
be prepared in a mannex anaingcua o that desecribed in

the examples. :
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Ex les

Final products

L. N-{3,5-Dichloropyrid-4-vl)-4-difluoromethosy-3-
makbhoxvbenzamide
5 6.0 g of 4-difluoromethoxy~-3-methoxybenzolc acid
are heated at reflux in 40 ml of toluene with 15.6 g of
thionyl chloride umtil the evolution of gag is complete,
The solution iz evaporated to drymess in wvaocue and the
regidue iz dissolved in about 60 ml of dry tetrahydro-
ip furan. This golution is added dropwise at 15-20°C to a
suspension - prepared from 4.9 g of 4-amino-3,5-dichloro-
pyridine and 2.0 g of scdiun hydrids (80% strength in -
mineral o©il) in €60 ml of dry tetrahydrofuran - with
stirring and cooling. After stirring for one hour, the
15 reaction mixture lg acldifiled to pH 2 wilith 1 N hydro-
thlorie acid, the toluens/testrahyvdrofuran phase isg
separated off and the aqueous phase is extractad a
further 2 times with ethyl acetate. Thse coumbinsd organie
phazes are washed with saturatad sodium hydrogen carbon-
20 ate seolution and water, dried over sodium sulphate and
evaporated in vacuc. The residue is crystallized from
isopropanol. Yield 5.8 g (58.6% of theory) of the title
compound of m.p, 170%C.
Btarting from the gtarting compounds described
25  below, rsaction of the appropriate benzoie acidsg with 4.
amino-3, 5-dichlorepyridine, 4~amine-3,5-dichloro~2,6-
difluoropyridine, Z,E—dichloroanlline, 2,6-dimethyl~
anlline, 3-amino-2-chloropyridine, 2Z-amino~3,5-dibromo-
pyridine, 4-amino-2,3,5,6-tetrafluoropyridine, 2e%,;6-
30 trifluorcaniline, 2,6-dichloro-4-sthoxycarbonylaniline,
2,6-difluoroaniline, 2-bromeaniline, 2-chlero-6-methyl-
aniline, 2-methylaniline, 4-amino-3-chlore-2,5,6-tria
fluoropyridine or 2-amino~3«methylpyridine analogously to
Example 1 gives the final products described below:

35 2. N-{3,5-Dichloropyrid-4-yl)-3,4-big-difluoromethoxy-
benzamide {m.p.: 134°C)
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3. N-{3,5-Dichloropyrid-4~-yl) ~3~cyclobutylmethoxy-4-
difluoromethoxybenzamide (m.p.: 155°C)

4. N-{3,5-Dichloxopyrid-4-yl) -3-cyclopentyloxy-4-di-
flucromethoxybenzamide (m.p.- 128.5~1238°C)

5 5, N-(3,5-Dichloropyrid-4-yl)-3-syclopropylmethoxy-4-
diflueromethoxybenzamide {m.p.: 158°C)

. N-(3,5~-Dichlore-2,6-difluorepyrid-4-yl) -3-difluoro~
methoxy-4-methoxybenzanide {m.p.: 218°C)

7. N~ {2, 5-Dichlorophenyl) ~3~difluaronethoxy~4-methoxy- .
10 benzamide {(m.p.: 164°C)

8. N~ {2, 6~-Dimethylphenyl) «3~difluorcnethoxy-4-methoxy-
benzamide {(m.p.: 164°C)

9, N« {2-Chloropyrid-3-vl) -3-diflucromathoxy-4-nethoxy-
benzamide (m.p.: 165°C)

15 10, ¥N-{3,5~Dibromopyrid-2.yl)«3~difluoromethoxy~4-
methoxybenzamide {m.p.: 143°C)

11, ¥N-{3,5-Dichloropyrid-4-yl)-3-difluoromethoxy-4-
methoxybenzamide (m.p.: 178°C)

12, N-(3,5-Diehloropyrid-4«yl)-3-difluoromathoxy-4-
20 propoxybenzamide {(m.p.: 1859°C)

13. N-({3,5-Dichloropyrid«~4-yl) -3-ethoxy-4-difluorometh-
oxybenzamide {m.p.: 134°C)

14, N-({3,5-Dichloropyrid-4-yl}-benzyloxy-3-diflucrometh-
oxybenzamide {(m.p.: 153°C)

25 18, N-{3,5-Dichloropyrid-4-yl)-4-butoxy-3~difluorometh-
oxybenzamide {(m.p.: 146°C) .
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N-{3,5-Dichloreopyrid-4-vl) ~4-~cyclopropylmethoxy-3-
difluoromethoxybenzamide (m.p.: 1539C)

N~ (3,5~Dichloropyrid-4-yl) -4-difluoromethoxy-3~ (1«
methylsathoxy) benramide {(m.p.: 92.5°0)

N-{3,5-Dichloropyrid-4-yl) »4-difluoromethoxy-3-
(2,2,2-trifluoroethoxy)benzamide {(m.p.: 147°C)

¥~ (3,5-Dichloropyrid-4-yl) -4-diFfluoromethony-3- (2~
mathylpropoxy)benzamide (m.p.: 153°C)

N-(2,3,5,6-Tetrafluoropyrid~4~yl) ~4-diflucremethoxy-
3-methoxybenzamide (m.p.: 146°C)

N-{2,4,6-Terifluorophenyl) -4-difluoromethoxy-3-

methoxybenzamide (m.p.: 145°C)

N- (2, 86-Dichloro-4-ethoxycarbonyliphenyl) ~4-difluorc-
methoxy-3-methoxvhenzamide {(m.p.: 176°C)

N-{2,6-Dichlorophenyl) ~4-difluoronethoxy~3 ~methoxy -
benzamide {m.p.: LB86°C)

N-{2,6-Diflurophenyl) -4-difluorcmethoxy-3-~-methoxy-
benzamide {m.p. 139°C)

N-(2,6-Dimethylphenyl) ~4-difluoromethoxy~3 ~methoxy -
benzamide {m.p.: 143°¢)

N~ {2-Bromophenyl) -4 -difluoromethoxy-3-~-methoxybenz-

amide (m.p.: 121°C)

N~ (2-Chloro~8-methylphenyl) ~4-difluoromethoxy-3-
methoxybenzamide (m.p.: 144°0) )

N- (2~Chloropyrid-3~yl} ~-4~diflusromethoxy-3~methoxy-
benzamide {m.p.: 137.5°C)
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29, N-(2-Methylphenyl}-4-difluoremethoxy-3.methoxybenz-
amide (m.p.: 125°C)

30. N-(3,5-Dibromopyrid-2-yl)-4~diflucromethoxy-3-
methoxybenzamide (m.p.: 141°¢)

5 31l. N~{3,5-Dichloro-2,6-difluorepyrid-4-yl)~4-difluore-
methoxy-3-methoxybenzamide {(m.p.: 174°C)

32. N-(3-Chlore-2,5,6-triflucropyrid-4-yl)-4-difluero~
methoxy-3-methoxybenzamide (m.p.: 141°¢)

33, N-(3~-Methylpyrid-2-yl)}-4-diflucromethoxy-3-methoxy-
10 benzamide {(m.p.: $6°C)

Etarting compounds

A. 4-Difluoromethoxy-3-methoxybenzoic aecid
& soluticm of 7.3 g of 80% agtresgth sedium
chlerite in 15 ml of water is added dropwise with con-
R tinuous stirring-to a mixture of 10.0 g of 4«difluoro-
methoxy-3-methoxybenzaldehyde, 6.5 g of sulphamic acid
and 50 ml of glacial acetie acid, The internal
temperature iz kept between 30 and 35°C by cooling with
ice water. After dropwise addition is complete, &he
20 mixture is stirred for a further 1 h and then diluted
with water. The precipitated 4-difluoromethoxy-3-methoxy-
benzoic acid is filtered off with suction, washed with
water, dried in vacuo and crystallized from acetonitrile/
petroleun ‘ether (b.p. 40°) 2/8. vield 7.1 g; m.p. 170°C,
25 The following benzoic acids are obtained

analogously:

3,4-Bis(difluoromethoxy)benzolic acid (m.p.: 104.5°C)
3-Cyclobutylmethoxy-4-difluoromethoxybenzoic acid
(m.p.: 13z2°C)

30 3-Cyclopentyloxy-4-difluoromethoxybenzoie acid
{m.p.t 125.5°QC)
3-Cyclopropylmethoxy-4-difluoromethoxybenzoic acid
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{m.p.: 118-118,5°C)
3-Ethoxy-4-difluoromethoxybenzoic acid (m.p.: 187°C)
4-pifluoromethoxy~3- {1l-methyl)ethoxybenzoio acid
{m.p.: 83°C)

5 4-Diflucromethoxy-3~(2,2, 2-trifluoroethoxy)benzoia acid
{m.p.s 108°¢)
3-Difluoromethoxy-4-methoxybenzoie acid {(m.p.: 178°C)
3-Difluoromethoxyv-4-propoxybenzoic acid (m.p.: 148°C)
4-Benzyloxy-3-diflusromethoxybenzoic acid {m.p.: 163°C)

10 4-Butoxy-3-difluoromethoxybenzoic acid (m.p.: 136°C)

4-Cyclopropylmethoxy-3-difluoromethoxybenzolc acid
{m.p.: 150°C)

B. 4-Diflupromethoxy-3-methoxybenzaldehvda
Chlorodiflucromethans is introduced dnto a
15 mixture of 200 g of wvanillin, 6.7 g of benzyltrimethyl-
ammonium chloride, 314 g of 50% strength sodium hydroxide
golution znd 2 litres of dioxame with wvigorous stirring
for about 2 h. The mixture is then partitlioned ba@ween
ice water and ethyl acstate, the organic phase is sgepar-
240 ated off, the aquecus phase is extracted twice by stirr-
ing with ethyl acetate, and the combined organic phases
are dried over magnesivm sulphate and concentrated in

vacuo. To remove unreacted vanillin, the coll 1ls chromato-

graphed on neutral silica gel uging toluene., After

25 evaporating the eluate, 249 g of 4-difluoromethoxy-3-
methoxybhenzaldehyde are obtained ag an oil,

The following benzaldehydes ars chtained

analogously:

3-Cyelobutylmethoxy-4~-difluoromethoxybenzaldehyde

30 {m.p.: 46°C)
3-Cyclopropylmethoxy-4-diflucromethoxybenzaldehyde {0il)}
4-Difluoromethoxy-3~ (L-methyl) ethoxybenzaldehyde (oll)
4-Dif1uorcmethmxy-3—{2,2,2—tri£luoraethaxy)benzaldehyde
{oil)

35 3,4-Bis (difluoremethoxy)benzaldehyde {oil)
3-Cyclopentyloxy-4-difluoromethoxybenzaldehyde (oll)
3-Ethoxy-4-difluoromethoxybenzaldehyde (oil)
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4-Difluoromethoxy-3- (2-methylpropoxy) benzaldehyde {oil)
3-Difluoromethoxy-4-methoxybenzaldehyde (m.p.: 41°C)
3-Diflucromethoxy-4-propoxybenzaldehyde (oil)
4-Benzyloxy-3~difluoromethoxybenzaldehyde {m.p.: 52-
52.5°C) .
4-Butoxy-B—dif1uoramethoxy£anzaldehyda (0dl)
§-Cyclopropylmethoxy-3-difluoromethoxybenzaldehyde (oil)

Commercial utility

The compounds according to the inventisn have
useful pharmacoloygical prbﬁerties which make them indus-
trially utilizable. A=z oyelic nusleotide phosphodi-
egterase (PDE) inhibitors ﬂspecifically‘of type IV), they.
are suitable on the one hand as bronchial therapeutics
{for the treatment of airway obstructions on account of
their dilating action but also on account of thedx
respiratory rate- or iespiratary drive-increasing
agtion), but on the other ﬁand especially for the treat-
ment of disorders, in pavticular of an inflammatory
nature, e.g. of the airways (asthma prophylaxia), of the
skin, of the intestine, of the eyes and of the jointa,
which are mediated by mediaters such as histamine, PAF
{platelet-activating féctar}, arachidonia acid
derivatives such as leukotrienes and preosgtaglanding,
eytokines, interleuking IL-1 to IL-12, alpha-, beta- and
gamma-interferon, bumounr nécrosis factor (INF) or oxygen
free radicals and proteases. In this context, the
compounds according to the invention are distinguished by
a low toxiecity, a good enteral absorption (high bio-
availability), a larxge therapeutic¢ breadth and the
abgence of pigunificant pide effects.

On sccount of their PDE-inhibiting properties,
the compounds according to:the invention can be emploved
in human and veterinary medicine as therapeutics, where
they can be used, for example, for the treatwent and
prophylaxis of the following illnesgses: acute and chronic
{in particular inflawmatory and allergen-~induced) airway
disorders of varying origﬁn {bronchitis, allergic bron~
chitis, bronchial asthma); dermatoses (especially of
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praliferative, inflammatory and allergiec type} such am
peoriasis (vulgaris), toxic and allergic contact eczema,
atopinc eczema, sebhorrhoelc eczema, Lichen simplex,
sunburn, pruritus in the anogenital area, alopsaia
areata, hypertrophic scars, discoid lupus erythematosus,
follicular and widespread pyodermias, endogenous and
exogenous acue, acne rosacea and other proliferative,
inflammatory and allerglc gkin disorders; discrders which
are based on an excesgsive release of TNF and leukotri-
enes, for example digordersg of the arthritig type (rheu-
matoid arthritis, rheumatold spondylitis, osteoarthritis
and other arthritic conditions), disordsrs of the ilmmune
system (AIDS)}, types of ghock ([septic shook, endotoxin-:
shook, gram-negative sepsis, toxic shoek syndrome and
ARDS {adult respiratory distress syndrome)] and also
generalized inflammatione in the gastrointestinal reglen
{Croln’a digsease and nleerative colitisg): diserders which
are baged on allergic and/or chronice, immuinological false
reactions in the region of the upper airways (pharynw,
nose) and the adjacent regionsg (paranasal sinuses, seyes),
such as allergic rhinitis/sinusitis, chronic
rhinitis/sinusitis, allergic conjunctivitis and also
nagal polyps; but aleso diporders of the heart which can
ke treated by PDE inhibitors, such az cardiac insuffi-
giency, or digsorders which can be treated on zccount of
the tissus-relaxant action of the PDE inhibitors, such as
colics of the kidneyes and of the ureters in comnnection
with kidney stones:

The invention further relates to & wmethod for the
treatment’ of mammals, including humans, which are guffer-
ing from one of the abovementioned illnesses. The method
is characterized inm that a therapeutically active and
rpharmacologically tolerable amount of one or more of the
compounds according fto the Inventlion ls administersd to
the ill mammal.

The invention further relates to the compounds
according to the inventlon for use in the treatment
and/or prophylaxis of the illnemses mentiened.

The invention alsoc relates to the use of the

This Sheet Has Been Replaced

T




[ RECEIVED B2/B56 18:47 1996 AT 5354864 PAGE 24 (PRINTED PAGE 24) 1}
6£.FEB. 1996 11:3B BYK GULDEN PATENTE & MRARKEN NR. 7638 S.24/42

WO 85/01338 - 23 - ' PCT/ERS4 /02169

compounds accerding to the invention for the production
of medicaments which are employed £or the treatment
and/or prophylaxis of the illnesses mentloned.

The invention furthermore relates to medicaments

] for the treatment and/or prophylaxis of the illnesses
mentioned, which conkain one or more of the wvompounds
according to the invention.

The medicaments are prepared by processes which
are known per se and familiar to the person skilled in

10 the art. As medicaments, the compounds acoording te the
invention {= active compounds) are either employed am
such, or preferably in combination with guitable pharma-
geutical auxiliaries, e.g. in the form of tablets, coated
tablets, capeules, suppositories, patcheg, emulsions,

15 suspengionyg, gels or solutions, the active ocompound
content advantageously being between 0.1 and 85%.

The person skilled in the art is familiar with
auxilisries which are gunitable for the degired ph&rma—
ceutical formulations on account of his expert knowledge.

20 In addition to molvents, gel formers, ointment bhases and
other active compound excipients, for example anbtioxi-
dants, dispersants, emulgifiers, preservatives, solubil-
izers or permeation promoters, can be used.

For the treatment of disorders of the respiratory

25 tract, the compounds according to the inventien are
preferably also administered by inhalation. Te do this,
these are either administered directly as a powder
(preferably in micronized form) or by atomizing solutions
or suspensgionsg which c¢ontain them. With reaspect to the

30 preparvations and administration forma, reference ip made,
for example, to the details in European Patent 163 965.

For the treatment of dermatosges, ths compounds
aceording to the invention are in particular administered
in the form of thoze medicaments which are suitable for

35 topical application. For the productlion of the medic-
aments, the coupounds according to the invention
(= active compounds)} are preferably mixed with suitable
pharmaceutical asuxilisries and further proéessed to give

guitable pharmaceutical fermulations. Suitable pharma-
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ceutical foramulstions are, for exasmple, powders,

erulsions, suspensiong, sprays, oils, ointments, fatty
cintments, creams, pastesg, gels or solutions.

The medicaments according to the invention are

5 prepared by procesges kuown per se. The dosage of the

active compounds ig carried out in the order of magnitude

cucstkomary for PDE inhibitors. Topical application forms

{such as ointments) for the treatment of dermatomes thus

aontain the active ccmpounas in a concentration of, for

10 example, 0.1-%9%., The dose for administrstion by inhala-

tion is customarily between 0.01 and 0.5 mg/kg. The

customaxry dosge in the vase of gystemic therapy is batween

0.05 and 2 mg per day.

Bionlogiral ipvestigations
15 In the investigation of PDE IV inhibition on the

cellular plane, the activation of inflammatory cells is
ascribed particular importance. An example is FMLP (N-
formylmethionylleucylphenylalanine) -induced supercxide
production of mneutrophilic granulocytes, which can be

- 20 meagursd ag luminel ~amplified chemoluminescence.
{(Mc Phail LC, Strum 8L, Leone P2 and Sozzanl 8, The
neutrophil regpiratory bursgt mechanism. In #*Immunclogy
Series® 57: 47-76, 1992; ed. Coffey RG (Marcel Dacker,
Inc., New York-Bagle-Hong Xong)).

25 Substances which inhibit chemoluminescence and
oytokine secretion and the secretion of proinflammatory
mediators on inflammatory cells, in particular neutro-
philic and esosgincphilic granulecytes, are those which
inhibit PDE IV. This isgoenzyme of the phosgphodiestevase

30 families ie particularly repregented in granulocytes. Its
inhibition leads to an increase in the intracellular
cyclic ANP concentrablon and thus fo the inhibition of
celiular activation. PDE IV inhibition by the substances
according to the invention is thus a central indicator

35 for the suppression of inflammatory  procesdses,
(Gienbyez MA, Could igoenzyme-gelective phosphodiesterase
inhibitors render bronchodilatory therapy rsdundant in
the treatment of bronchial asthma?. Blochem Pharmacol 43:
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2041-2051, 19%2; Towphy TJ et al., Phosphodiesterase
inhibitors: new opportunitiss for treatment of asthma.
Thorax 46: 512-523, 1981; Schudt ¢ et al., Zardaverine:
a cyclic¢ ANP PDE III/IV imhibitor. Im *"New Drugs for
Asthma Therapy®, 375-402, Birkhiuser Verlag Basle 1891;
Schudt C et 2l., Influence of pelective phosphodiesterane
inhibitors on human nsutrephil functions and levels of
cAMP and Ca,., Naunyn-Schmiedebergs Arch Pharmacol 344:
682-650, 1991; Nielzon CP et al., Effects of ssleotive
phosphodiesterase inhibitorsg on polymorphonuslear leuco-
cyte respiratory burst, J Allergy Clin Immuncl 86: 801«
808, 1930; Schade et al., The specific type III and IV
phogphodiesterage inhibitor zardaverine suppresges forma-
tion of tumor necrosis factor by macrophages. European
Journal of Pharmacclogy 230: 9-14, 1893).

1. Inhibition of PDE TV activity

Hethodology
The activity test was carried out according to

the method of Bauer and Schwabs, which was adapted ko
microtitre plates {(Naunyn-Schmiederherg’s Axreh.,
Pharmacol. 311, 183-198, 1980). In this test, the PDE
reaction ig ¢arried out in the first step. In a second
step, the resultant 57-nucleontide is elsaved to the
uncharged nucleoside by a gmake venom 5’ -nucleotidasze
from Opbiophagus hannah {Ring Cobra). Imn the third step,
the mucleoside is separated from the remaining charged
substrate on ion exchange columna. The columns are eluted
directly into minivials wusing 2 ml of 30 wM ammonium
formate (pH 6.0), to which a further 2 ml of scintilla-~
tion f£luid is added for counting.

The inhibitory wvalues determined for the com-
pounds according to the invention follow from the follow-
ing Table 1, in which the numbers of the compounds
corregpond to the numbers of the exﬁmples.
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Tabhle 1

Inhibition of PDE IV activity

Compound -log ICg,
5 b 8.64
2 8.42 -
3 8.74
5 9,18

2. Effect of dyapnoea and migration of proinflammatory
10 (immunocompetent) sells from the blood vessels into -
the airway lumen after allergic resction of con-
sgious guinea-pigs

Immunocompetent blood celles (lsucocytes) appear

in the airway lumens under the influence of allergics,

15 inflammatory reactions. This patholeagical migration can
support itself, i.e. lead to chroniec changes, and plays

an important part as a pathological mechaniem of chronic
airway obstruction (of asthma) but alse of allergic
rhinitis and/or conjunctivitis. The inhibition of the

20 migration by pharmaceuticals is an impertant therapeutic
principle and is a measure of antisllergic or antiinfilam-

matoxy actions.
The experimental animal methodology employed for
the measurement of the acute effect of an allergic
25  reaction on respiration and cell migratiom itself essen-
tially follows the descripbions of P.A. Bubtsom et al.
(Am. Rev. Regpir, Disg., 137, 548, 1%88) and J.P. Tarayre
at al. (J. Parmacol. Meth., 23, 13, 19%90) and also
R. Beume et al, (Atemw., Lungemkrkh,, 11, 324, 1985).
30 A defined guines-plg collective i1z sensitized
intraperitonsally to ovalbumin (20 pg + 20 mg of
Al{OH)4). 14 days later, the animalg are tested:

- 1h treatment orally,

0 h provocation of the allergic reaction, thoraco-~
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graphic latency time measurement until ocoux-
rence of dyspnoea, non-ocourrence = protective

action.
treatment orally,

snaesthesia and brounchoalveclar lavage: Deter-
mination of the total cell mumber, counting of
the differential cell picture in the lavage,
determination of the protein content in the
cell-free supermatant of the lavage.

The controlled uszed in eash case was 1 random .

gample of

gsensitized animals: Placebe treatment + sham

provocation or placebe treatment + provocation.
The compound of Example 1 {= compound 1),
30 pmol/kg p.o,, acts oo the parameters of this relation

az follows:

Plavebo + gham  Placebo + Compound 1 »
provocabtion provocation provocation

N, of which 15 13 14

protected

Kedian

min, /mex.

Kedian
nin. /max.

Median

min. /max.

Median

min. /max.

15 2 8
Total leucocytes (x 105/10 ml)

2,2 (1) 5.8 (4.5) 2.5 (1.1}
1.1-3.8 1.0-21.4 1.5-4,2

Neutrophilic granuloeytes (x 105/10 m1)

0.04 (1) 0.44 {11) 0.0 (0}
0.01-0.1 0.01-1.1% 0.0-0.08B

Eosinophilic granulocytes (x 106/10 m1)

0.8 (1) 5.8 {7.3) 1.2 (i.8)
0.4-1.8 0.3-14.5 0.6-2.5

Macrophages (x 105/10 ml)

1.5 (1) 3.2 (2.1) 1.2 {0.8}
0.8-2.3 0.7-6.2 0.8-2.3
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Plassbo + gham  Placebo + Compound 1 «
provocatinn provocation provocation

Protein content (mg/10 ml)

Median 3.7 (1) 8.8 {2.4) 4.1 {1.1)
min./max. 2.3-4.8 3.4-22.0 2.6-11.0

No animal reacte to the sham provocation, 2 ani-

mals do not develop any dyspnoea despite provecation with
5 ovalbumin = gpontanesusly protected, and 8 animale do net
react with substance = protected.

Provocation, i.e. the triggering of an allergic
reaction, increases the passage of cells and protein-
distinctly, even if with great scattering., Compound 1

19 inhibites these passages te basge values (placebo + shan

provocation),
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Patent olaime

Lo Compounds of the formis X 0E O O R

(1)
in which
oene of the aubstituents Rl and R2 is hydrogen, 1-60-
5 alkoxy, 3-~7C-cyclealkoxy, 3-7C-cycloalkylmethoxy,

benzylony or l1-4C-alkexy which is completely or

partially substituted by fluorine, and the other i=m

l1«4C-alkoxy which is completely or partially substi-
tuted by fluerine, and
10 R3  is phenyl, pyridyl, phenyl which is substituted by

R31, R32 and R33 or pyridyl which is substituted by

R34, R35, R36 and R3I7, where

R31 dis hydroxyl, halogen, oyano, wgarboxyl, tbxd-
flucoromethyl, 1-4C-alkyl, l-4C~alkoxy, L«4C-

15 alkoxveoarbonyl, 1-4C-alkyvlcarbonyl, 1-4C-a81lkyl-
carbonyloxy, amine, mono- or.di-l-4C-alkylamine
er 1-4C-alkylearbonylamino,

R34 1s hydrogen, hydroxyl, halegen, amino, tri-
.fluuromethyl, 1-4C-alkyl or l-4C-alkoxy, '

20 R33 dg hydrogen, halogen, 1-4C-alkyl or 1-4C-
alkoxy,

R34 ig hydroxyl, halogen, cyano, carboxyl, 1-4C-
alkyl, 1-4C-alkoxy, 1-4C-~alkoxycarbonyl or
amino,

25 R35 is hydrogen, halogen, aming or l-4C-alkyl,

R36 is hydrogen or halogen and

R37 g hydrogen or halogen,

the salts of these cowpounds, and the N-oxlder of the
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pyridines and their salta.
2. Compounds of the formula I accordipg to Claim 1,
in which
Rl il hydregen, 1-6C~-alkoxy, 3-7C-cycloalkoxy, 3-7C-

5 cycloalkvimaethody, benzyloxy or 1-4C-alkoxy which is

completely or partially substituted by fluorine,
Rz ig 1l-4C-alkoxy which is completely oxr partially
substituted by flucrine, and
R3 iz phenyl, pyridyl, phenyl which is substituted by
0 R31, R32 and R33 or pyridyl which izg substituted by
R34, R35, R36 and R37, where
R31 is hydroxyl, halogen, cyano, carboxyl, tri-
fluoromethyl, 1-40C-alkyl, 1-4C-alkoxy, 1-4C-
alkoxycarbonyl, 1~4C-alkylearbonyl, l~4C-alkyl- -
15 sarbonyloxy, amine, meno- or di-l-4C-alkylamino
or l-4C-alkylearbonylamino, .

A URIIERI =o2 to bvaxopem, hyaraxyt, nalogen, amtmo,exs-
* ¢ L M 5 fluoromethyl, 1-4C-alkyl or l-4C-alkoxy.
R33 is hydrogen, halegen, 1-4C~alkyl or 1-4C-
20 alkoxy,

R34 dis hydroxyl, halogen, cyano, carboxyl, L-4C-
alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl or

aming,
R35 is hydrogen, halogen, amino or 1-4£C-alkyl,
25 R3e is hydrogen or halogen and

R37 is hydrogen or halogen,
the salts of these compounds, aad the N-oxides of the
pyridines and their salts.
3. Compounds of the formula I according to Claim 1,
30 in which
RL is hydrogen, 1-8C-alkoxy, 3-7C-uvycloalkoxy, 3-7C-
cyaloalkylumethoxy, banzyloxy ar 1-4C-alkoxy which ise
completely or partially substituted by fluorine,
R2 is methoxy which is completely or partially substi-
35 tuted by fluorine, and
R3 is phenyl, pyridyl, phenyl which is substituted by
31, R32 and R33 or pyridyl which is substituted by
R34, R385, R36 and R37, where
R31 is hydroxyl, kalogen, cyano, carboxyl, tri-
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' fluoromethyl, l1-4C-alkyl, l-4C-alkoxy, 1-40-
tulu”uu“lln”uul”ln alkoxyearbonyl, 1-4C-alkylearbonyl, 1-4C-alkyl-
Y S e carbonyloxy, amino, mono- or di-l1-4C-alkylamine
pr 1-4C-alkylcarbonylamino,
5 R32 is hydrogen, hydroxyl, halogen, aminc, tri-
fluoromethyl, 1-4C-alkyl or 1-4C-alkaxy,
R332 is hydrogen, halogen, 1-4C-alkyl or I1-4C-

alkoxy, - i .

R34 is bhydroxyl, halogen, oyano, darboxyl, 1-4C-

10 alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl or
amine,

R35 is hydrogen, halogen, aminc or 1-4C-alkyl,
R3§ is hydrogen or halogen and
. R37 is bhydrogen or halogen,
| 15 the salts of these compounds, and the N-cxideg of the
pyridines and their salts.
. 4. Compounds of the formula I according to Claim 1,
I in which
R1 is  3-7C-cycloalkoxy, 3-70-cycloalkylmetrhoxy oz
20 benzyloxy,
‘ ' R2 ig l-4C-alkoxy which is completely or partially
| substituted by f£luorine, and
R3 ig phenyl, pyridyl, phenyl which is substituted by
R31l, R32 and R33 or pyridyl which ig substituted by
25 R34, R35, R36 and R37, whers
R31 is hydroxyl, halogen, oyvanoc, carboxyl, tri-
fluoromethyl, 1-4C-alkyl, L-4C-alkoxy, 1-4C-
alkoxycarbonyl, 1-4C-alkylcarbonyl, 1-4C~-alkyl-
| carbonyloxy, amine, mono~ oxr di-l-4C~alkylamino
30 ‘or l-4C-alkylearbonylamine,
R32 is hydrogen, hydroxyl, halogen, amino, tri-
fluoromethyl, 1-4C-alkyl ox 1-4C-alkoxy.
R33 disg hydrogen, halogen, 1-4C-alkyl or 1-4C-

alkoxy,

35 R34 is hydroxyl, halogen, coyano, carboxyl, 1-40-
alkyl, 1-4C-alkoxy, 1L1-4C-alkoxyearbonyl ox
amine,

R35 isg hydrogen, halsgen, amine or 1-4C-alkyl,
R36 is hydrogen or halogen and
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R37 is hydrogen or halogen,
the malts of these compounds, and ths N-oxides of the
pyridines and theilr saltsz.
5, Compoundsz of the formula I according to Claim 1,
5 in which
| Rl is l-4C-alkoxy which ig completely or partially
' gubsgtituted by fluorine,
RZ2 is hydrogen, 1-6C-alkexy, 3-7C-ocycloalkoxy, 3-7C-
cycloalkylmaethoxy, benZvloxy or 1-~4C-alkoxy which is
10 completely or partially subsiitutad by flucrine, and
R3 is phenyl, pyridyl, phenyl which ig substituted by
| R31, R32 and R33 or pyridyl which is substituted by
| R34, R35, R35 and R37, where
' R31 is hydvexyl, halogen, ovane, ocarboxyl, btri-
15 fluoremethyl, 1-4C-alkyl, Ll-4C-alkoxy, 1-4C-
alkoxyvearbonyl, 1-4C-alkylearbonyl, 1-4C-alkyi~
carbonyloxy, amino, mono« or di«l-4C-alkylamine
or l-4C-alkylearbonylamino,
R32 is hydrogen, bydroxyl, halogen, aminge, tri-
20 fluoromethyl, 1~4C-alkyl or 1-4C-alkoxy,
R33 dis thydrogen, halogen, 1-4C-alkyl or 1-4C-
gL ———
¢ v " S % R34 iz hydroxyl, halogen, cyvano, carboxyl, 1-4C«
| ' alkyl, 1-4Cealkoxy, J1-4C-alkexycarbonyl or
25 amino,
R35 is hydrogen, halogsn, amino or l1-4C-alkyl,

R36 is hydrogen or halogen and
R37 is hydrogen or halogen,
the aalts of these compounds, and the N-oxides of the
30 pyridines and their salts.
6. Compounds of the formula I according to Claim 1,
in which
Rl is 1l-4C-alkoxy which is cowmpletely or partiaslly
subgtituted by fluorine,
is R2 is 3-7C-gycloalkylmethoxy or benzyloxy, and
R3 is phenyl, pyridyl, phenyl which ig subhetituted by
R3L, RS2 and R33 or pyridyl which is substituted by
R34, R35, R36 and R37, whezxe
R31 is hydroxyl, halogen, cyano, aarboxyl, tri-
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flucromethyl, 1-4C-alkyl, l1-4C-alkoxy, 1-4C-
”!lmj mm "lﬁ“ ”Ilsl ” I!l! alkoxycarbonyl, 1-4C-alkylearbonyl, 1~4C-alkyl-
carbonyloxy, amino, monc- or di-1l-4C0-alkylamino
or 1-4C-alkylecarbonylamino,
5 R32 s hydrogen, hydroxyl, halogen, amine, &xi~
fluoromethyl, 1-4C-alkyl or 1-4C-alkoxv,
R33 4p hydrogen, halogen, 1-4C-alkvl or 1-4C-

alkoxy, ~ _
R34 ig hydroxyl, halogen, cyano, carbaxyl, 1-4C-
10 alkyl, 1l-4C-alkexy, Il~4C-alkoxycarbonyl or
amino,

R35 is hydrogen, halogen, amine or 1-4C-alkyl,
R3§ dis hydrogen or halogen and
R37 is hydrogen or halogen,
15 the galts of these compounds, and the N-oxides of the
pyridines and their saltg, '

7. Compounds of the formula I aceording teo Claim 1,

in which

R1 ig l-4C-alkoxy, 3-5C-cycloalkexy, 3-5C-cycloalkyl-
20 methoxy, benzyloxy or 1-4C-alkoxy which is complete-

ly or partially substituted by fluerise,
R2 is 1-4C-alkoxy which is completely ox partially
subgtituted by fluorine, and
R3 is phenyl, pyridyl, phenyl substituted by R31, R3Z
25 and R33 or pyridyl substituted by R34, R35, R3§ and
R37, where '
R31 is halogen, cyano, carboxyl, 1-4C-alkyl, 1-40-
alkoxy or l-4C-alkoxycarbouyl,
R32 is hydrogen, halogen, 1-4C-alkyl or 1-4C-
3Q “alkoxy, .
R33 ig hydrogen, halogen, 1-4C-alkyl or 1-40-
alkoxy.
R34 i3 halogen or 1-4C-alkyl,
R35 is hydrogen or halogen,
35 R36 is hydrcocgen or halogen and
R37 is hydrogen or halogen,
the salts of these compounds, and the N-oxides of the
pyridines and their galts.
8. Compounds cf the formula I according to Claim 1,
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in which

R1 is l-4C-alkoxy, 3-5C-cyeloalkoxy, 3-5C-cycloalkyl-
methoxy, benzyloxy or l-4C-alkoxy which is complete~
ly or partially substituted by flucrine,

R2Z  is methoxy which is completely or partially substi-
tuted by fluorine, and

R3 ig phenyl, pyridyl, phenyl substituted by R31, R32

and R33 or pyridyl substituted by R34, R35, R36 and

R3%7, where

R31 4is halogen, cyano, carboxyl, 1l-4C-alkyl, 1-4C-
alkoxy or 1-4C-alkoxycarbonyl,

R32 is hydrogen, halogen, 1-4C-alkyl or 1-4C-
alkoxy, .

R33 1s hydrogen, halogen, 1-4C-alkyl or 1-40-
alkoxy,

R34 is halogen or 1-4C-alkyl,
R35 is hydrogen or halogen,
R36 18 hydrogen or halogen and
R37 is hydrogen or halogen,

the salte of these compounds, and the N-oxides of the

pyridines and their salts.

8. Compounds of the formula I according to Claim 1,

in which

R1 ig 3-5C-cyeloalkoxy, 3-5C-eyeloalkyimathory or
benzylozxy,

R2 is l-4C-alkoxy which iz completely ox partially
substituted by fluorine, and

R3 . is phenyl, pyridyl, phenyl substituted by R3L, R32

and R33 or pyridyl substituted by R34, R385, R36 and

R37, whsre

R31 is halogen, cyano, carboxyl, 1-4C-alkyl, 1-4C-
alkoxy or l-4C-alkoxycarbonyl,

R32 is hydrogen, halogen, 1-4C-alkyl or 1-4C-
alkoxy,

R33 id hydrogen, halogen, 1-4C-alkyl or 1-4C-
alkoxy,

R34 is halogen or 1-4C-alkyl,

R35 is hydrogen or halogen,
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R37 ieg hydrogen or halegen,

the salts of these compounds, and the N-oxides of the

pyridines and their salts,
Compounds of the formula I according to Claim 1,

10.

in which
is 1-4C~alkoxy which iz completely or partially
subgtituted by fluorine,

is 1-4C-alkoxy, 3~-5Cwoyeloalkoxy, 3-5C-cycloalkyl-
methoxy, benzyloxy or 1-4C-alkoxy which is complete«
1y or partially substituted by fluorine, and

is phenyl, pyridyl, phenyl substituted by R3L, R32
and R33 or pyridyl substituted by R34, R3I5, R3§ and

Rl

R2

R3

IRR

20

25

30

35

R37,
R3L

R32

R33

R34

R35

R36
©37

whers

is halogen, cyans, carboxyl, 1~4C-alkyl, 1-4C-
alkoxy orxr l-4C-alkozyoarbonyl,

ig hydrogen, halogen, 1-4C-alkyl or 1-4C-
alkoxy,

iz hydrogen, haleogen, 1-4C-alkyl or 1-4C-
alkoxy, '

ie halogen or 1-4C-alkyl,

is hydrogen or halogen,

is hydrogen or halcegen and

1o huedraren ~r halnren.

the salts of these compounds, and the N-oxides of the
pyridines and their malts.
Compoundg of the formula I according to Claim 1.,

11.

in which
is 1-4C-alkoxy which is completely or partially
subgtituted by fluorine,

ig 3-5C-cycloalkylmethoxy or benzyloxy, and

is phenyl, pyridyl, phenyl substituted by R3I1, R3I2
and R33 or pyridyl substituted by R34, R35, R36 and

R1

R2
R3

R37,
R31

R32

R33

whers

is halogen, cyano, carboxyl, 1-4C-alkyl, 1-4C-
alkoxy or l1l-4C-alkoxycarbonyl,

ie hydrogen, halogen, 1-4C-alkyl or 1-4C-
alkoxy,

is Thydrogen, halogen, 1-4C-alkyl or 1-40-
alkoxy,
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R34 15 halogen oxr 1-4C-alkyl,
R35 is hydrogen or halogen,
R36 4is hydrogen or halogen and
R37 iz hydrogen or halogen,

the malte of these compoundg, and the N-oxides of the

pyridines and their salts.

i2. Compounds of the formula I according te Claim 1,

in which - ]

R1 is 1-4C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkyl-
methoxy, benzyloxy or 1-4C-alkoxy which is complete-
ly or partially substituted by fluorine,

R2 i3 1-4C-zlkexy which is completely or partially
substituted by fluorine, and

R3 iz 2-bromophenyl, 2,6-dichloro-4-ethoxycarbonyl- -

phenyl, 2, 6-dimethoxyphenyl, 4-cyano~2«-flusrophenyl,
2,4,6-trifluorophenyl, 2-chloro-6-methylphenyl, 2,6~

!"”IH”“”"H“"“{H'” dimsthylphenyl, 2,6-difluorcophenyl, 2,6-dlchloro-
g e R AR 1 phenyl, 3,5~dichloropyrid-4-yl, 3-methylpyrid-2-yl,

20

25

30

35

2-chloropyrid-3-yl, 3,5-dibromopyrid-2-yl, 2,3,5,6-
tetrafluoropyrid-4-yl, 3-chlore-2,5, 6-trifluoro-
pyrid-4-yl, 3,5-dichloro-2,8-diflucrepyrid-4-vl or
2,6~-dichloropyrid-3-yl,

the salts of these compounds, and the N-oxides of the

pyridipes and thelr salts.

13. Compounde of the formula I aceording to Claim 1.

in which

RL is 1-4C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkyl-
methexy, benzyloxy or 1-4C-alkoxy which iz complete~
ly or partially substituted by fluorine,

R2 iz methoxy which is completely or partially substi-
tuted by fluorine, and

R3 is 2-bremophenyl, 2,6-dichloro-4-ethoxycarbonyl-
pheuyl,a,s—aimethoxyphenyl,4-cyanc—2~f1ucrcphehyl,
2,.4,6-triflusrophenyl, 2-chlore~-5-methylphenyl, 2,6~
dimethylphenyl, 2,6-difluorophenyl, 2,6-dichloro-
phenyl, 3,5-dichloropyrid-4-vl, 3-methylpyrid-2-yl,
2-ehloropyrid-3-yl, 3,5-dibromopyrid-2-yl, 2,3,5,6-
tetrafluoropyrid-4-vl, ‘3-chloro-2,5,6-triflucro-
pyrid-4-yl, 3,5-dichloro-2,6-difluoropyrid-4-yl or
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2,6-dichloropyrid-3-yl,

the salts of these compounds, and the N-oxides of the

pyridines and their salts.

14, Compounds of the formula I according to Claim 1,

5 in which

Rl is 3-5C-cycloalkoxy, 3-5¢~cycloalkylmebthoxy or
benzvloxy,

R2 igs 1-4C-alkoxy which iz completely or partially
gubstituted by fluorine, and

10 R3 igs 2-bromophenyl, 2,8-dichloro-4-ethoxycarboanyl-
phenyl,z,E—dimethoxyphenyl,4-cyano—2-fluoxgp§engl,

”"1'" m,H l"“ H"' “ "H 2,4,6-trifluorophenyl, 2-chloro-6-methylphenyl, .2 s B

P L dimethylphenyl, 2,6«difluorophenyl, 2,6-dichloxo-

phenyl, 3,5-dichlowopyrid-4-vl, 3-methylpyrid-2-yl,

i5 2-chloropyrid-3-vl, 3,5~-dibromopyrid-2-yl, 2,3,5,6+

tetrafluoropyrid-4-vl, 3-chlore-2,58,6-triflucro.

pyrid-4.yl, 3,5-dichloro-2,6-diflucropyrid-4-.yl or
2,6-dichlorepyrid-3-yl,

the gsaltz of thesge compounds, and the N-oxidaes of the

20 pyridines and their salts.

15. Compounds of the formula I according &o Claim I,

in which

Rl is 1-4C-alkoxy which is completely or partially
subsgtituted by fluorine,

25 R2 ig 1-4C-alkoxy, 3~-5C-oycloalkoxy, 3-5C-cycloalkyl-
methoxy, benzyloxy or 1-4C-alkoxy which is complete-
ly or partially substituted by fluorine, and

R3 is 2-bromophenyl, 2,6-dichloro-4-ethoxycarbonyl-
phenyl, 2, 6-dimethoxyphenyl, 4~-cyanc-23-~£luorophenyl,

30 2,4,8~trifluorophenyl, 2-chloro-6-maethylphenyl, 2,6~
dimethylphenyl, 2,§6-difluorophenyl, 2,6-dichloro-
phanyl, 3,5-dichloropyrid-d4-yl, 3-methylpyrid-2-vl,
2-chloropyrid-3~y¥l, 3,5-dibromopyrid-2-yl, 2,3,5,6~
tetrafluocropyrid-4-vl, 3-chloro-2,5,6~trifluoro-

35 pyrid-4-yl, 3,5-dichloro-2,6-diflucropyrid-4-yl or
2;6~dichloropyrid-3-yl, -

the salts of these compounds, and the N-oxides of the
pyridines and their sgalts.
16. Compounds of the formula I according to Claim 1,
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in which

R1 ig l1e«4C-alkoxy which is completely or partially
gubstituted by fluorine,
R2 is 3-5C~oycloalkylmsthoxy or benzyloxy, and
5 R3 ig 2-bromophenyl, 2,6-dichlore-4-ethoxyrarbonyl-
phenyl, 2, §-dimethoxyphenyl, 4-oyanc-2-£lucrophenyl,
’uﬂlﬂuﬂnllnnﬂulul” 2,4,6-triflucrophenyl, 2«chloro-§-mathylphenyl, 2,6~
dimethylphenyl, 2,6-difluorephenyl, 2,6-dichlore-
phenyl, 3,5-dichloropyrid-4-yl, 3-methylpyrid-2-yl,
10 d-ghloropyrid-3-yl, 3,5~dibromopyrid-2-yl, 2,3,5,6-
tetrafluoropyrid-4-yl, 3-chlore=2,5,6-triflusre-
pyrid-4-yl, 3,5-dichlore-2,6-~diflucropyrid-4-vl or
2, 6-dighloropyrid-3-yl,
the salts of these compounds, and the N-oxides of the
15 pyridines and their salts.
17. Comperinds of the formula T asccording ko Claim 1,
in which
Rl iz diflucromethoxy,
R2 is methoxy, ethoxy, isopropoxy, isobutoxy, cyclo-
20 pentyloxy. eyelopropylmethony, cyelobutylmethexy,
difluoromethoxy or 2,2,2-trifluorcethoxy and
R3 iz 2-bromophenyl, 2,6-dichloro-4-ethoxycarbonyl-
phenyl, 2, 6-dimethoxyphenyl, 4«cyana-2-fluoropheuyl,
2,4,6-trifluerophenyl, 2-ghloro-6-methylphanyl, 2,6~
25 dimethylphenyl, 2,6-difluoraphenyl, 2,6-dichloro-
phenyl, 3,5-dichlorepyrid-4-yl, 3-methylpyrid-2«y1,
2-chloropyrid~3-yl, 3,5-dibromopyrid-2-yl, 2,3,5,6-
tetrafluoropyerid-4-vl, 3~ghloro-2,5,86~trifluoro-
pyrid-4-yl, 3,5-dichlore-2,6-diflucropyrid-4-vl ox
30 2,8~dichlorpopyrid-3-vl,
the smalts of these compounds, and the N-oxides of the
pyridines and their salts.
18, Compounds of the formuls I according to Claim 1,
in which
35 R1 is difluoromethoxy,
R2 is methoxy, cyclopropylmethoxy, cyclobutylmethoxy or
difluoromethoxy and
R3 ig 2-bromophenyl, 2,8-dichlorp-4-ethoxycarbonyl-
phenyl, 2, 6-dimethoxyphenyl, 4-eyano~2-flucrophenyl,
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2,4,6-trifluorophenyl, 2-chloro-§-methylphenyl, 2,6~
lﬂ“l"”“”ll"”““l”l“ dimethylphenyl, 2,6-difluorophenyl. 2,6-dichloro-
L L phenyl, 3,5-dichloropyrid-4-yl, 3~methylpyrid-2-vl,
2-chloropyrid~3-yl, 3,5-dibromopyrid-2-yLl, 2,3,5,6-
5 tetrafluoropyrid-4-yl, 3~ghlore-2,5,6-trifluoro-
pyrid-4~yl, 3,5-dichloro-2,6-difluorepyrid-4-yl or
2,6-dichloropyrid-3-vil,
the salts of these compounds, and the H~pxides of ths
pyridines and their salts.
19 is. Compounds of the formula I according to Claim I,
in which
Rl is methoxy, n-propoxy, n-butoxy, cyolopropylmethoxy
or 2,2,2-trifluorcethoxy,
R2 is difluoromethoxy and
15 R3 iz Z2-bromephenyl, 2,6-dichloro-4-athoxyecarbonyl-
pheayl, 2, 6-dimethoxyphenyl, 4-cyano-2-f£luorophenyl,
2,4,6-trifluorophenyl, 2-chlore~-6-methylphenyl, 2,6~
dimethylphenyl, 2,8-~difluorcphenyl, 2,6-dichloro~
phenyl, 3,5-dichlorapyrid-4-vl, 3-methylpyrid-2-vl,
20 2-chloropyrid-3~yl, 3,5-dibhromopyrid-2-vl, 2,3,5,6—
tetrafluoropyrid-4-yl, 3-chloro-2,5,6~triflucro~
pyrid-4-yl, 3,5-dichloreo-2,8-diflucropyrid-4-yl or
2:6-dichloropyrid-3-v1,
the salts of these compounds, apd the N-oxides of the
25 pyridines and their salts.
20, Compounde of the formula I according to Claim 1,
in which
R1 ig difluoromethoxy;
R2Z ig cyclopropylmethoxy and
30 R3 iz 2-bromophenyl,. 2,86-dichloro-4-ethoxyearbonyl-
phenyl, 2,5~dinethoxyphenyl, 4~-cyano-2~-£luorophenyl,
2:4,6-trifluorophenyl, 2-chlore-6-methylphenyl, 2,6~
dimethylphenyl, 2,6-difluorophenyl, 2,8-dichlore-
vhenyl, 3,5-dichloropyrid-4-vl, 3-methylpyrid-2-yvl;
35 2-chloropyrid-3-vl, 3,5-dibromopyxrid-2-y1, 2,3,5,6-
tetrafluoropyrid-4-yl, 3-chloro-2,5,6-trifluoro-
pyrid-4-yl, 3,5-dichloro-2,6-difluoropyrid-4-vl or
2,6-dichloropyrid-3-vli,
the salts of thege compounds, and the N-oxides of the

Sheet Has Been Replaced

BT




[ RECEIVED EZ/BS 1B:54% 1836 AT S3gyBeyw
ED 2z 11 PAGE 41 (PRINTED PABE 41) 1]

B.1996

- .

10

15

20

BYK GULDEN PATENTE & MARKEN NR. 768 S.41742

WO 85701338 - 385 - POT/RPO4L /02169

pyridines and their salts.

21, Process for the preparation of the compounds of
the formula I asccording to Claim 1 and their salts, and
the N-cxides of the pyridines and their palis, character-
ized in that compounds of the formula II

Ri

{11}

in whigh R1 and R2 have the meanings indicated in Claim 1
and X is a suitable leaving group, are reacted with
amines R3I-NH,, and in that, if desired, compounds of the
formula I obtained are then converted into their salts
and/or pyridines obtained are converted into the N-oxides
and, if desired, then inte the salts, or in that, 4if
desirad, galts of the compounds of the formula I obtained
are then converted into the free compounds.

22. Medicaments containing one or more compounds
according to Claim 1.

23. Compounds according to Claim 1 for ume in the
treatment of illinesses.

24. Usge of compounds according to Cleim 1 for the
production of medicaments for the treatment of airway
digorders.

25, Use of compounds according to Claim 1 for the
production of medicaments for the treastment of

dernatoses.
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